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PREFACE 


This  species  profile  is  one  of  a  series  on  coastal  aquatic  organisms, 
principally  fish,  of  sport,  commercial,  or  ecological  importance.  The  profiles 
are  designed  to  provide  coastal  managers,  engineers,  and  biologists  with  a  brief 
comprehensive  sketch  of  the  biological  characteristics  and  environmental 
requirements  of  the  species  and  to  describe  how  populations  of  the  species  may  be 
expected  to  react  to  environmental  changes  caused  by  coastal  development.  Each 
profile  has  sections  on  taxonomy,  life  history,  ecological  role,  environmental 
requirements,  and  economic  importance,  if  applicable.  A  three-ring  binder  is 
used  for  this  series  so  that  new  profiles  can  be  added  as  they  are  prepared. 
This  project  is  jointly  planned  and  financed  by  the  U.S.  Army  Corps  of  Engineers 
and  the  U.S.  Fish  and  Wildlife  Service. 

Suggestions  or  questions  regarding  this  report  should  be  directed  to  one  of 
the  following  addresses. 

Information  Transfer  Specialist 
National  Coastal  Ecosystems  Team 
U.S.  Fish  and  Wildlife  Service 
NASA-Slidell  Computer  Complex 
1010  Gause  Boulevard 
Slidell,  LA  70458 

or 

U.S.  Army  Engineer  Waterways  Experiment  Station 
Attention:  WESER-C 
Post  Office  Box  631 
Vicksburg,  MS  39180 
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Figure  1.  Sea-run  cutthroat  trout. 


SEA-RUN  CUTTHROAT  TROUT 


NOMENCLATURE/TAXONOMY/RANGE 

Scientific  name. . . . Salmo  clarki  ciarki 
Preferred  common  name. ...  Sea- run  cut¬ 
throat  trout  (Figure  1) 

Other  common  names. ...  Coastal  cut¬ 
throat  trout,  red-throated  trout, 
sea  trout,  sea-run  cutthroat,  sea- 
run  cut,  blueback  trout,  autumn 
trout,  harvest  trout,  yellowbelly. 

Class . Osteichthyes 

Order . Salmoni  formes 

Fami  ly . Salmonidae 

Geographic  range:  In  coastal  streams 
from  northern  California  through 
Oregon  and  British  Columbia  and  into 
southeastern  Alaska  (Figures  2  and 
3).  Rarely  found  more  than  160  km 
inland. 


MORPHOLOGY/IDENTIFICATION  AIDS 

The  following  information  is  taken 
from  Hart  (1973),  Scott  and  Crossman 
(1973),  and  Wydoski  and  Whitney 
(1978).  Morphological  differences 


between  coastal  cutthroat  and  inland 
cutthroat  were  outlined  by  Qadri 
(1959)  and  Trotter  (1987). 


Morphology:  Fin  rays — dorsal  fin 

8-11,  anal  8-12,  pectorals  13,  and 
pelvic  9.  Adipose,  small,  fleshy  and 
slender,  pel  vies  abdominal  in  position 
with  a  free-tipped  fleshy  appendage 
above  insertion.  Cycloid  scales,  120- 
180  at  lateral  line;  gill  rakers  15- 
22,  rough  and  widely  spaced  on  first 
gill  arch.  Body  elongate,  slightly 
compressed. 

Identification  aids:  Red  or  orange 
streak  along  the  inner  edge  of  lower 
jaw  in  fresh  specimens.  Small  teeth 
at  the  back  of  the  tongue  between  the 
second  gill  clefts.  Teeth  well 
developed  on  upper  and  lower  jaws. 
Maxillary  usually  extends  beyond  the 
posterior  margin  of  the  eye  in  fish 
longer  than  10  cm.  Back  is  greenish- 
blue  tending  toward  metallic  blue  in 
fresh  sea-run  fish;  sides  silvery; 
distinct  black  spots  on  back,  head, 
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CANADA 


OREGON 


Figure  2.  Map  showing  major  rivers  that  support  sea-run  cutthroat  trout  in  the 
Pacific  Northwest.  It  should  be  noted  that  many  small  streams  too  numerous  to 
be  shown  on  this  map  also  support  sea-run  cutthroats.  An  active  sport  fishery 
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exists  for  these  fish  in  saltwater  throughout  Puget  Sound  and  Hood  Canal  as  well 
as  in  the  rivers. 


Figure  3.  Sea-run  cutthroat  trout  coastal  distribution  from  northern  California 
to  southeastern  Alaska  and  the  general  limits  of  inland  distribution  in  North 
America  (after  Johnston  and  Mercer  1976). 


anal  fin,  tail,  and  sides  (extending  sport  fishery  takes  place  in  the  fall, 
well  below  lateral  line).  Size  range  while  an  extensive  saltwater  sport 
of  adults  is  0.5  to  2.7  kg.  fishery  exists  year  round  in  inland 

waters  such  as  Puget  Sound.  The  sea- 
run  cutthroat  is  highly  sought  after 
REASON  FOR  INCLUSION  IN  SERIES  by  fly-fishermen. 


Although  not  quite  as  well-known  as 
its  larger  cousin  the  steelhead  (Salmo 
gai rdneri ) ,  the  sea-run  cutthroat 
trout  is  extensively  sought  by  anglers 
through  the  rivers  and  small  streams 
of  Northern  California,  Oregon, 
Washington,  and  British  Columbia  that 
flow  into  saltwater.  The  freshwater 


LIFE  HISTORY 


Sea-run  cutthroat  trout  have  a  vari¬ 
able  life  history,  which  will  be  dis¬ 
cussed  below.  Like  salmon,  sexually 
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mature  sea-run  cutthroat  trout  return 
to  their  natal  streams  to  spawn. 
Spawning  sea-run  cutthroat  trout  home 
precisely  to  specific  tributaries, 
while  immature  fish  do  not  a^ays 
return  to  their  home  stream  to  feed  or 
when  seeking  an  overwinter  habitat 
(Johnston  1982).  Homing  of  native 
sea-run  cutthroat  is  extremely  precise 
(Campto"  1980),  although  hatchery- 
planted  fish  may  stray  as  much  as  30%, 
which  makes  survival  rates  impossible 
to  determine  (Johnston  and  Mercer 
1976).  Gel  electrophoretic  studies 
have  shown  that  cutthroat  populations 
are  genetically  discrete  at  the  small 
stream  level  (Campton  1980),  although 
there  is  limited  hybridization  with 
hatchery-propagated  steel  head  trout 
(Campton  and  Utter  1985). 

The  time  of  return  to  freshwater  for 
spawning  is  fairly  consistent  among 
cutthroat  trout  from  the  same  stream, 
but  varies  widely  by  geographical 
location  (Johnston  and  Mercer  1976; 
Johnston  1982).  In  Oregon  and 
Washington,  cutthroat  trout  re-enter 
freshwater  anytime  from  July  through 
March  (Sumner  1952;  Anderson  and 
Narver  1975).  Very  few  overwinter  in 
saltwater  (Johnston  1982).  A  spring 
run  has  been  observed  only  in  Alaska 
(Jones  1972).  In  addition,  a  small 
percentage  of  the  immigrants  are  sex¬ 
ually  immature  inaividuals  (Jones 
1973-76;  Johnston  1982;  Tipping  1986). 
In  most  coastal  rivers  of  Washington 
and  Oregon,  the  stocks  of  fish  are 
sexually  mature  at  first  return  to 
freshwater;  however,  a  large  percent¬ 
age  of  cutthroat  females  in  the 
Columbia  River,  Puget  Sound,  British 
Columbia,  and  Alaska  do  not  spawn 
during  the  winter  of  their  first 
return  to  freshwater  (Johnston  1982). 
Anadromous  cutthroat  trout  travel 
farther  upstream  toward  the  headwaters 
of  the  watershed  than  either  steel  head 
trout  or  coho  salmon  and  rear  sympat- 
rically  with  resident  cutthroat  popu¬ 
lations  (Johnston  1982;  Michael  1983). 

Spawning  generally  takes  place  in 
late  winter  and  spring,  but  timing 


varies  by  geographic  location  (Dymond 
1932;  Cramer  1940;  Scott  and  Crossman 
1973).  In  Puget  Sound  and  southern 

British  Columbia,  coastal  cutthroat 

trout  exhibit  two  distinct  migration 
times:  (1)  fish  returning  to  large 

river  systems  begin  entering  in  July 
and  peak  in  September-October  (early 
entry  fish)  and  (2)  fish  returning  to 
small  streams  draining  directly  to 
saltwater  begin  entering  in  November 
and  peak  in  January-February  (late 
entry  fish)  (Johnson  1982;  Mercer 
1982).  This  difference  is  most  likely 
due  to  food  availability,  saltwater 
tolerance,  or  stream  flows  (Johnston 
1982).  Throughout  their  range,  sea- 

run  cutthroat  trout  spawn  in  small 
tributaries  of  large  or  small  streams 
with  a  drainage  area  less  than  13  km 
and  may  thereby  avoid  competition  for 
rearing  area  with  steelhead  (sea-run 
rainbow  trout,  Salmo  gairdneri )  and 
coho  salmon  (Oncorhynchus  ki sutch) 
(Cramer  1940;  Sumner  1952;  DeWitt 
1954;  Glova  and  Mason  1977;  Johnston 
1982).  Cutthroat  trout  prefer 
spawning  habitat  with  small -to- 
moderate-size  gravel  (Hunter  1973). 

Spawning  behavior  in  cutthroat  trout 
is  typical  of  other  stream- spawning 
salmonids  such  as  steelhead  and  salmon 
(Smith  1941;  Cope  1957;  Scott  and 
Crossman  1973).  The  female  digs  a 
redd  in  the  gravel  and  deposits  her 
eggs.  Simultaneously,  the  male  covers 
the  eggs  with  milt.  The  female  then 
buries  the  eggs  under  a  layer  of 
gravel.  Although  cutthroat  trout  are 
repeat  spawners,  post-spawning  mor¬ 
talities  are  sometimes  high  due  to 
weight  loss  and  the  rigors  of  spawning 
(Cramer  1940;  Sumner  1952;  Giger  1972; 
Scott  and  Crossman  1973).  The  fish 
that  survive  migrate  downstream  in 
early  to  late  spring.  Kelts  (spent 
adults)  enter  saltwater  earlier  than 
smolting  juveniles  (Giger  1972;  Jones 
1975).  Sumner  (1952)  stated  that  39% 
of  the  cutthroat  survived  the  first 
spawning  in  Oregon,  17%  the  second, 
and  12%  the  third.  These  data  are 
representative  of  conditions  where  a 
targeted  cutthroat  fishery  does  not 
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exist.  Sportfishing  pressure  reduces 
the  survival  of  spawning  adults 
following  the  first  migration  (Giger 
1972). 

Eggs  and  Fecundity 

The  spherical  eggs  of  cutthroat 
trout  range  in  size  from  4.3  to  5.1  mm 
in  diameter.  Fecundity  depends  on  the 
size  and  age  of  the  female.  In 
Alaska,  fish  ranging  in  size  from  34 
to  46  cm  produced  486  to  2,286  eggs 
per  female  (Jones  1975).  In 
Washington,  females  ranging  from  20  to 
43  cm  produced  226  to  4,420  eggs 
(Johnston  and  Mercer  1976).  Average 
number  of  eggs  was  between  1,100  and 
1,700  for  females  of  all  sizes  pooled 
(Scott  and  Crossman  1973).  Mercer 
(1982)  showed  a  strong  linear  cor¬ 
relation  between  increased  length  and 
increased  number  of  eggs,  with  an 
"r"  value  of  .97.  Eggs  normally  hatch 
in  28  to  40  days,  but  may  require  50 
days  or  more  (Merriman  1935;  Cope 
1957;  Scott  and  Crossman  1973). 
Hatching  is  temperature-dependent 
(Merriman  1935). 

Alev ins  and  Fry 

Newly  hatched  yolk-sac  larvae, 
called  alevins,  remain  in  the  gravel 
in  the  redd  for  1  to  2  weeks  before 
they  emerge  as  fry.  The  fry  are  less 
than  3  cm  long  and  commonly  live  in 
the  shallow,  low-velocity  stream 
margins  (Johnston  and  Mercer  1976). 
However,  their  distribution  is  often 
governed  by  the  presence  of  other  sal- 
monid  species  (see  Ecological  Role 
section).  The  first  scales  are  formed 
when  the  fish  are  3.5  cm  in  fork 
length  (FL)--a  length  normally 
at^ined  during  the  first  summer  of 
lift;  (Cooper  1970;  Giger  1972). 

The  fry  are  sensitive  to  many  kinds 
of  environmental  changes.  Logging 
(Moring  and  Lantz  1974),  increased 
temperatures  (Golden  1975),  loss  of 
cover  (Lowery  1965),  reductions  in 
food  supply,  and  siltation  (Bustard 
and  Narver  1975)  can  all  increase 


larval  mortality.  Johnston  and  Mercer 
(1976)  listed  a  number  of  natural 
sources  of  mortality,  such  as  inter¬ 
specific  competition  with  other 
salmonids,  intraspecific  competition, 
and  crowding  induced  by  low  summer 
flows,  but  they  indicated  that  habitat 
alteration  was  probably  the  greatest 
threat  to  cutthroat  trout  stocks. 

Juveniles  and  Smolting 

Prior  to  smolting  and  entering  salt¬ 
water,  juveniles  (parr)  may  migrate 
up-  and  downstream  several  times 
(Sumner  1953;  Moring  and  Lantz  1975). 
This  migration  can  result  in  confusion 
for  someone  trying  to  count  or  esti¬ 
mate  the  number  of  smolting  cutthroat 
trout  migrating  downstream  and  out 
into  the  marine  environment.  The  age 
at  which  smolting  first  occurs  is 
extremely  variable,  being  somewhat 
size-dependent  and  occurring  between 
Age  I  and  Age  IV  (Moring  and  Lantz 
1975)  or  even  later  (Johnston  and 
Mercer  1976;  Jones  1977;  Fuss  1978). 
A  good  working  average  is  between  Ages 
III  and  IV.  Fuss  (1978,  1982)  noted 
that  most  initial  migrants  are  Aged 
III  or  IV  and  outlined  several  rea¬ 
sons  why  initial  migration  occurs  at 
different  ages.  Fish  in  these  age 
groups  average  20-25  cm  FL.  In  Wash¬ 
ington  and  Oregon,  downstream  movement 
of  smolts  takes  place  from  March  to 
June,  but  peaks  in  mid-May  (Johnston 
and  Mercer  1976). 

A  division  of  migration  types  seems 
to  exist  between  cutthroat  trout 
entering  the  protected  water  of  areas 
such  as  Puget  Sound  and  those  entering 
areas  of  surf-pounded  coast.  Cut¬ 
throat  trout  entering  protected  waters 
are,  on  average,  younger  and  smaller 
(Age  II,  16  cm  FL)  (Michael  1983; 
Johnston  1980),  while  those  entering 
surf  zones  are,  on  average,  Age  IV  and 
21  cm  (Fuss  1982).  Regardless  of  age 
or  habitat,  cutthroat  trout  school 
before  entering  the  marine  environment 
and  remain  schooled  throughout  their 
saltwater  migrations  (Giger  1972)--a 
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behavior  which  probably  has  survival 
value. 

Saltwater  Life 

Although  there  have  been  few  studies 
of  cutthroat  trout  movements  at  sea, 
it  appears  that  they  overwinter  in  the 
marine  environment  and  stay  close  to 
shore.  Although  cutthroat  remain  at 
sea  varying  lengths  of  time,  they  re¬ 
turn  to  freshwater  in  the  same  year  in 
which  they  migrated  out  to  sea  (Giger 
1072;  Anderson  and  Narver  1975;  Jones 
1976;  Johnston  and  Mercer  1976). 

In  Puget  Sound,  Washington,  the 
anadromous  cutthroat  trout  feed  and 
migrate  along  the  beaches,  mostly  in 
water  less  than  3-m  deep  (Johnston 
1980).  In  general,  their  movement 
along  the  coast  is  believed  to  be  cor¬ 
related  with  onshore  ocean  currents, 
with  the  fish  staying  close  to  the 
coastline  (Giger  1972;  Johnston  and 
Mercer  1976).  Regardless  of  age,  anad¬ 
romous  cutthroat  trout  are  believed  to 
begin  schooling  just  before  they  enter 
into  the  marine  habitat  (Johnston 
1980).  In  Alaska,  cutthroat  trout  were 
reluctant  to  cross  bodies  of  water  3 
to  8  km  wide,  and  preferred  to  follow 
the  shoreline  (Jones  1976). 

Many  cutthroat  trout  have  been 
captured  with  scars  from  predator 
attack  while  at  sea,  and  that 
predation  is  believed  to  represent  a 
major  source  of  marine  mortality 
(Giger  1972).  Estimates  from  Oregon 
studies  indicate  20%-40%  survival  of 
initial  migrant  fish  in  the  marine 
environment  (Giger  1972).  Tipping 
(1986)  noted  that  survival  was 
considerably  higher  for  hatchery  sea- 
run  cutthroat  trout  that  were  released 
as  smolts  >21  cm  FL  (12.8%  returns) 
than  for  fish  less  than  that  length 
(2.3%  returns). 


AGE  AND  GROWTH  CHARACTERISTICS 

Growth  in  cutthroat  trout  varies 
according  to  the  type  of  freshwater 


and  saltwater  environments  they 
inhabit.  Johnston  and  Mercer  (1976) 
summarized  growth  of  adult  cutthroat 
trout  in  the  Pacific  Northwest 
(Oregon,  British  Columbia,  and  Alaska) 
and  stated  that  fish  that  live  in  the 
lower  stream  grow  more  rapidly  than 
fish  that  reside  upstream  and  that 
basic  stream  productivity  also 
influences  growth.  Nickelson  and 
Larson  (1974)  indicated  that  coastal 
cutthroat  trout  not  only  lost  weight 
when  food  in  streams  was  scarce,  but 
that  they  also  decreased  in  length. 
It  is  not  known  how  frequently  this 
occurs. 

Giger  (1972)  cited  problems  that 
were  inherent  in  determining  cutthroat 
trout  age  and  growth  due  to  variable 
life  cycles  and  different  migration 
strategies.  An  unusual  pattern  of 
age-length  distributions  exists  for 
initial  outmigrants  because  the  fish 
which  spend  more  time  in  streams  prior 
to  outmigration  grow  slower.  This 
slower  growth  may  be  a  result  of  the 
greater  competition  for  food  in 
streams  than  occurs  in  the  marine 
environment.  The  result  is  that  fish 
from  the  same  system  entering 
saltwater  for  the  first  time  at  Age  IV 
are  only  slightly  larger  than  initial 
outmigrants  of  Age  II,  and  are  much 
smaller  than  Age  IV  fish  that  have 
spent  one  or  more  summers  at  sea. 
Fuss  (1978)  indicated  that  back- 
calculated  lengths  for  young  fish 
(less  than  2  years  old)  may  be  in 
error,  but  the  calculations  for  fish  2 
years  old  or  older  are  probably 
accurate  because  of  the  near  linear 
relationship  between  fish  length  and 
scale  radius  for  the  older  fish. 
According  to  Fuss  (1978),  Age  1+ 
cutthroat  ranged  from  69  to  121  mm  and 
Age  11+  cutthroat  from  140  to  180  mm. 
These  figures  may  be  misleading 
because  of  the  additional  (+)  growth. 
In  a  subsequent  paper,  Fuss  (1982) 
indicated  more  accurately  that  Age  I 
fish  were  70-77  mm  and  Age  II  fish 
were  100-113  mm.  The  later  work 
involved  more  data  and  better 
techniques.  The  growth  rate  in  more 
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northern  streams  is  slower  than  in  the 
more  southern  streams  (Johnston  and 
Mercer  1976). 

Cutthroat  trout  can  live  a  maximum 
of  10  years  (Jones  1976),  but  most 
adult  fish  runs  are  made  up  of 
individuals  between  3  and  6  years  of 
age  (Johnston  and  Mercer  1976;  Fuss 
1982).  Repeat  spawners  returning  for 
a  fourth  or  fifth  spawning  attain 
lengths  of  17  to  19  inches  (Giger 
1972;  Johnston  and  Mercer  1976). 


ECOLOGICAL  ROLE 

The  use  of  isolated  headwater 
streams  by  cutthroat  trout  for 
spawning  and  the  first  years  of 
rearing  serves  to  reduce  hybridization 
interactions  with  other  salmonids, 
primarily  steel  head  trout  and  coho 
salmon,  which  typically  spawn  and  rear 
further  downstream  from  nursing  zones 
of  young-of-the-year  and  Age  I 
cutthroat  trout  (Johnston  1982). 
Hybridization  between  cutthroat  trout 
and  hatchery  rainbow  trout  does  not 
occur  in  the  few  areas  of  overlap 
(Sumner  1972;  Campton  1980;  Campton 
and  Utter  1985).  Sympatric  and  allo- 
patric  populations  of  resident  and 
anadromous  cutthroat  trout  may  also 
live  within  a  watershed  (OeWitt  1954; 
Royal  1972;  Scott  and  Crossman  1973; 
Mnrinn  and  Lantz  1975;  Jones  1979; 
Johnston  1982).  Another  selective 
advantage  for  isolation  of  coastal 
cutthroat  trout,  according  to  Johnston 
(1982),  is  in  the  outcome  of  social 
interactions  with  anadromous  steelhead 
trout  and  coho  salmon.  Competitive 
interactions  for  food  and  space  be¬ 
tween  anadromous  cutthroat  trout  and 
steelhead  trout  or  coho  salmon 
juveniles  are  most  frequently  decided 
in  favor  of  the  steelhead  trout  or  the 
coho  salmon  (Glova  and  Mason  1976, 
1977;  Johnston  1982;  Glova  1984). 
Coastal  cutthroat  trout  in  British 
Columbia  also  have  evolved  both  a 
spatial  and  feeding  segregation  where 
they  cohabit  with  the  predacious  Dolly 
Varden  (Salvelinus  malma)  (Andrusak 


and  Northcote  1971; 
Northcote  1972). 

Schul tz 

and 

Habitat  selection  by 

juvenile 

cut- 

throat  trout  appears  to  be  governed 
by  the  presence  of  other  salmonid 
species.  In  the  absence  of  competing 
species,  cutthroat  trout  have  been 
found  to  prefer  pools  (Glova  and  Mason 
1976;  Johnston  and  Mercer  1976;  Glova 
1984).  When  sympatric  with  coho 
salmon,  social  dominance  is  asserted 
by  the  coho  salmon  due  to  their 
earlier  emergence  and  larger  body  size 
(Glova  and  Mason  1976;  Johnston  1982). 

Cutthroat  and  rainbow  trout  coexist 
in  the  same  reaches  of  many  streams 
(Moring  and  Youker  1979;  Nicholas 
1978),  and  occasionally  they  hybridize 
(Campton  and  Utter  1985).  The  upper 
reaches  of  the  stream  are  usually 
dominated  by  cutthroat  trout,  while 
rainbow  trout  dominate  the  lower 
sections  (Hartman  and  Gill  1968; 
Nicholas  1978).  In  areas  where 
anadromous  rainbow  trout  (steelhead) 
exist,  this  arrangement  does  not 
always  occur  because  the  steelhead 
juveniles  emigrate  at  Age  I  and  Age  II 
in  the  spring,  which  leaves  available 
the  pools  that  the  older  cutthroat 
trout  seem  to  prefer  in  all  sections 
of  the  streams  (Johnston  and  Mercer 
1976).  It  has  been  pointed  out  that 
there  are  three  distinct  life  history 
types  of  coastal  cutthroat  trout: 
only  one  of  these  is  anadromous,  while 
the  other  two  types  spend  their  entire 
lives  in  freshwater  (Thomasson  1978; 
Michael  1983;  Fuss  1982,  1984). 

The  result  of  interaction  with 
either  coho  salmon  or  rainbow  trout 
tends  to  be  the  displacement  of  the 
juvenile  young-of-the-year  cutthroat 
trout  from  the  preferred  pools  to  the 
riffles.  The  cutthroat  trout 
generally  return  to  the  pools  after 
falling  water  temperatures  reduce 
aggressive  interaction  with  these 
other  species  and  the  heavier  winter 
flows  threaten  displacement  from  the 
riffles  (Bustard  and  Narver  1975; 
Glova  and  Mason  1976). 
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Cutthroat  trout  are  opportunistic 
feeders  (Behnke  and  Zarn  1976;  Wydoski 
and  Whitney  1978).  Aquatic  insects, 
generally  the  most  available  food  in 
streams,  are  the  dominant  item  in  most 
cutthroat  trout  diets  (Dimick  and  Mote 
1934;  Lowery  1966;  Allen  1969; 
Carlander  1969;  Baxter  and  Simon  1970; 
Scott  and  Crossman  1973;  Hunter  1973; 
Griffith  1975;  Glova  1984).  Other 
foods,  such  as  zooplankton  (McAfee 
1966;  Carlander  1969;  Trojnar  and 
Behnke  1974;  Hickman  1977), 
terrestrial  insects  (Lowry  1966;  Glova 
1984;  Martin  1984),  and  fish 
(Carlander  1969;  Hunter  1973;  Martin 
1984)  are  important  locally  or 
seasonally.  Many  of  the  coastal 
cutthroat  stocks  time  their  runs  to 
coincide  with  the  availability  of 
salmon  eggs  in  the  streams  (Johnston 
1982). 


Cutthroat  trout  become  more 
piscivorous  as  they  increase  in  size 
(Idyll  1942;  McAfee  1966;  Carlander 
1969;  Baxter  and  Simon  1970;  Wydoski 
and  Whitney  1978).  In  freshwater, 
cutthroat  trout  prey  on  threespine 
stickleback  (Gasterosteus  aculeatus) , 
sockeye  salmon  (Oncorhynchus  nerka) , 
and  coho  salmon  (Lowery  1966; 
Armstrong  1971).  There  is  consider¬ 
able  similarity  and  overlap  in  the 
diet  of  young  cutthroat  trout  and 
young  coho  salmon,  but  direct  conflict 
may  be  avoided  by  habitat  partitioning 
(Glova  1984).  Wilzbach  (1985)  indi¬ 
cated  that  food  availability  is  rather 
important  in  determining  abundance  and 
microhabitat  distribution  of  adult 
cutthroat  trout  within  a  stream. 


Freshwater  predators  of  cutthroat 
'ry  include  rainbow  trout,  brook  trout 
( Sal vel i nus  fonti nal is),  Dolly  Varden, 
and  shorthead  sculpins  (Cottus 
confusus ) ,  as  well  as  adult  cutthroat 
trout  (Horner  and  Bjornn  1976).  Other 
possible  predators  are  great  blue 
herons  (Ardea  herodias) ,  belted 
kingfishers  (Ceryle  alcyon) ,  and  mink 
(Mustela  vi son)  according  to  Horner 
and  Bjornn  (1976). 


In  the  marine  environment,  cutthroat 
trout  feed  on  gammarid  amphipods, 
sphaeromid  isopods,  callianassid 
shrimp,  immature  crabs,  and  various 
fish,  including  chum  salmon 
(Oncorhynchus  keta) ,  pink  salmon 
(Oncorhynchus  gorbuscha) ,  and  Pacific 
sand  lance  (Ammodytes  hexapterus) 
(Armstrong  1971;  Simenstad  and  Kinney 
1978);  herring  and  sculpins  are  also 
eaten. 

Predators  of  sea-run  cutthroat  trout 
in  the  marine  environment  include 
Pacific  hake  (Merl ucci us  productus) , 
spiny  dogfish  (Squalus  acanthi  as) , 
harbor  seal  (Phoca  vi tal i na) ,  and 
adult  salmon  (Giger  13lY). 


ENVIRONMENTAL  REQUIREMENTS 
Temperature 

Unusual  stream  temperatures  can  lead 
to  disease  outbreaks  in  migrating 
fish,  altered  timing  of  migration,  and 
accelerated  or  retarded  maturation 
(Reiser  and  Bjornn  1979).  Most  stocks 
of  anadromous  salmonids  have  evolved 
to  take  advantage  of  temperature 
patterns  in  their  home  streams,  and 
significant  abrupt  deviations  from  the 
normal  pattern  can  adversely  affect 
their  survival . 

Cutthroat  trout  are  not  usually 
found  in  waters  where  the  maximum 
temperature  consistently  exceeds  22 
°C,  although  they  tolerate  brief 
periods  of  daytime  water  temperatures 
as  high  as  26  °C  if  considerable 
cooling  takes  place  at  night  (Behnke 
and  Zarn  1976).  Bell  (1973)  reported 
preferred  temperatures  of  9  to  12  °C 
for  cutthroat  trout,  with  spawning 
temperatures  for  cutthroat  trout  that 
range  from  6  to  17  °C  (Hunter  1973). 

The  duration  of  egg  incubation 
varies  and  is  dependent  upon  tempera¬ 
ture  (Merriman  1935);  the  optimum 
temperature  for  incubation  is  approx¬ 
imately  10  to  11  °C  (Merriman  1935; 
Snyder  and  Tanner  1960).  Egg  survival 
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Figure  4.  Sea-run  cutthroat  trout  population  consumption  and  total  stock  biomass 
(wet  weight)  versus  temperature  in  a  500-m  long  section  of  Bear  Creek,  Washington 
(modified  from  Martin  1984). 


is  also  dependent  upon 
(Smith  et  al.  1983). 


temperature 


Metabolic  rates  of  juvenile  cut¬ 
throat  trout  are  highest  between  11 
and  21  °C  (Dwyer  and  Kramer  1975). 
According  to  Martin  (1984),  stock 
biomass  remained  nearly  constant  in  a 
given  section  of  a  small  stream  in  the 
Pacific  Northwest  from  July  to 
September,  but  the  water  temperature 
rose  and  food  consumption  increased 
parallel  to  this  rise  (Figure  4).  The 
optimal  temperature  for  juveniles  is 
15  °C,  and  equilibrium  and  ability  to 
swim  is  lost  between  28  and  30  °C 
(Heath  1963). 


In  a  study  in  southeast  Alaska,  out¬ 
migration  of  cutthroat  trout  peaked  at 
water  temperatures  between  4  to  6  °C 
and  inmigration  began  at  10  to  12  °C 
and  peaked  at  9  to  10  °C  (Jones  1977). 


Substrate  and  Cover 


There  is  considerable  variation  in 
suitable  substrate  size  (gravel 
diameter)  for  cutthroat  trout;  they 
have  been  observed  spawning  in  gravel 
of  2  to  5  cm  (June  1981),  0.6  to  10.2 
cm  (Hunter  1973),  and  0.16  to  0.64  cm 
(Hooper  1973).  Hanson  (1977)  found  1- 
to  4-year-old  cutthroat  trout  in 
streams  associated  with  substrates  of 


10 


5  to  30  cm.  Irving  and  Bjornn  (1984) 
found  that  survival  of  cutthroat 
embryos  increased  as  the  percentage  of 
fine  sediments  decreased.  The  size  of 
adult  cutthroat  trout  affects  gravel- 
size  selection  and  the  tails  of  pools 
in  small  tributary  streams  are  usually 
chosen  for  spawning  (Johnston  and 
Mercer  1976). 

Cover  for  fish  can  be  provided  by 
overhanging  vegetation,  undercut 
banks,  and  submerged  objects  such  as 
logs  and  rocks,  as  well  as  by  water 
depth  and  turbulence  (Giger  1972; 
Bustard  and  Narver  1975;  Reiser  and 
Bjornn  1979).  Cover  protects  the  fish 
from  disturbance  and  predation  and 
also  provides  shade.  The  biomass  of 
cutthroat  trout  in  streams  increases 
with  the  amount  of  cover  present 
(Wesche  1974;  Lantz  1976;  Nickel  son 
and  Reisenbichler  1977). 


Dissolved  Oxygen 

Doudoroff  and  Shumway  (1970) 
reported  that  salmonids  that  hatched 
at  low  dissolved-oxygen  levels  tended 
to  be  weak  and  small,  to  develop 
slowly,  and  to  show  increased  abnor¬ 
malities.  Cutthroat  trout  general’ y 
avoid  water  with  less  than  5  mg/1  of 
dissolved  oxygen  in  the  summer 
(Trojnar  1972;  Sekulich  1974), 
Doudoroff  and  Shumway  (1970)  also 
demonstrated  that  both  swimming  speed 
and  growth  rates  of  salmonids  declined 
as  dissolved-oxygen  levels  decreased. 


Turbidity 

According  to  Reiser  and  Bjornn 
(1979),  salmonid  fishes  cease  movement 
or  migration  in  streams  with  very  high 
silt  loads  (>4,000  mg/1).  Because 
more  radiation  is  absorbed  by  turbid 
water  than  by  clear  water,  a  thermal 
barrier  to  movement  and  migration  may 
develop  (Reiser  and  Bjornn  1979). 
Bachman  (1958)  reported  that  cutthroat 
trout  adults  stopped  feeding  and  moved 
to  cover  at  turbidities  above  35  ppm. 


Suspended  sediment  levels  exceeding 
103  ppm,  combined  with  dissolved 
oxygen  concentrations  less  than  6.9 
mg/1  and  velocities  in  the  redd  of 
less  than  55  cm/h,  can  reduce  egg 

survival  to  below  10%  (Bianchi  1963). 

Fry  emergence  from  the  gravel  may  be 
hindered  by  excessive  sand  and  silt 
(Reiser  and  Bjornn  1979).  These 
conditions  may  also  limit  the 
production  of  benthic  invertebrates 

necessary  for  optimum  rearing  of 

juvenile  fish  (Reiser  and  Bjornn 

1979). 

Water  Velocity 

Fry  in  stream  environments  prefer 
shallower  water  and  slower  velocities 
than  other  cutthroat  trout  life  stages 
(Miller  1957;  Horner  and  Bjornn  1976). 
Velocities  of  less  than  0.30  m/s  are 
preferred  and  the  optimum  is  less  than 
0.08  m/s  (Horner  and  Bjornn  1976). 
Juvenile  cutthroat  trout  in  streams 
are  most  often  found  in  velocities  of 
0.25  to  0.50  m/s  (T.E.  Nickelson, 
unpubl.  data).  Thompson  (1972)  found 
young-of-the-year  and  1-year-old  cut¬ 
throat  trout  in  water  velocities  of 
0.5  to  0.6  m/s.  Hanson  (1977)  found 
1-year-old  fish  in  velocities  aver¬ 
aging  0.10  m/s.  Hanson  (1977)  also 
found  2-,  3-,  and  4-year-old  cutthroat 
trout  at  mean  velocities  of  0.14, 
0.20,  and  0.14  m/s,  respectively. 

Cutthroat  trout  have  been  found 
spawning  in  small  streams  with  flow 
rates  as  low  as  0.01-0.03  m3/s  (Dimick 
and  Marryfield  1945;  Wyatt  1959; 
Moring  and  Youker  1979).  Spawning  may 
occur  in  selected  areas  of  large 
streams  (Moring  and  Youker  1979). 
Cutthroat  trout  spawning  occurs  in 
water  velocities  ranging  from  0.11  to 
0.56  m/s  in  Washington  (Hunter  1973) 
and  0.30  to  0.90  m/s  in  northern 
California  (Hooper  1973). 

Coastal  cutthroat  trout  prefer  to 
spawn  in  the  headwater  tributaries  of 
larger  streams.  Summer  water  flow 
rates  in  these  natal  creeks  seldom 
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exceed  0.28  m3/s  during  low  flow  and 
most  average  0.12  m3/s  (Johnston 
1982). 

Water  Depth 

Cutthroat  trout  spawn  at  the  tail 
ends  of  pools  at  depths  as  shallow  as 
10-15  cm  (June  1981)  or  as  deep  as  1  m 
(Johnston  and  Mercer  1976).  Hunter 
(1973)  found  cutthroat  spawning  in 
water  6-40  cm  deep.  June  (1981)  found 
some  redds  in  riffle  areas. 

In  streams,  adult  cutthroat  trout 
are  found  in  the  deeper  pools  and 
slower  velocity  water,  while  the  fry 
are  found  in  shallower,  faster  areas 
(Griffith  1972;  June  1981). 

Timber  Harvest 

Logging  practices  can  directly  and 
indirectly  change  the  physical 
environments  in  the  small  headwater 
streams  that  are  the  important 
spawning  and  rearing  areas  for  coastal 
cutthroat  trout.  Such  changes  can 
significantly  alter  cutthroat  trout 
populations  (Hall  and  lantz  1969; 
Moring  1975;  Lantz  1976).  Poor  logging 
practices  in  the  vicinity  of  small 
streams  can  cause  a  variety  of  changes 
that  are  detrimental  to  the  cutthroat 
trout.  These  include  (1)  an  increase 
in  both  the  maximum  and  the  diurnal 
fluctuation  of  the  water  temperature 
(Hall  and  Lantz  1969;  Moring  1975; 
Ringler  and  Hall  1975;  Chamberlin 
1982);  (2)  decreases  in  dissolved 
oxygen  in  both  surface  and  intragravel 
water  (Hall  and  Lantz  1969;  Moring 
1975;  Ringler  and  Hall  1975; 
Chamberlin  1982);  (3)  increased  sedi¬ 
ments  in  the  stream  ana  cnanges  in  the 
amount  of  fines  present  in  the  gravel 
(Hall  and  Lantz  1969;  Moring  1975; 
Chamberlin  1982);  (4)  increased  stream 
flow  resulting  in  velocity  and  depth 
changes  (Moring  1975;  Chamberlin 
1982);  (5)  alteration  of  the  amount  of 
woody  debris  in  the  stream  causing  pH 
changes  (Chamberlin  1982);  and  (6) 
loss  of  terrestrial  and  aquatic 
vegetation  used  as  food  sources  and 


rearing  habitat  (Moring  and  Lantz 
1974;  Moring  1975). 


THE  FISHERY 

Angling  for  sea-run  cutthroat  trout 
occurs  in  both  the  marine  and  fresh¬ 
water  environments  (Hisata  1973; 
Johnston  and  Mercer  1976;  Washington 
1977;  Mercer  1982).  Although  only 
limited  data  are  available  on  total 
annual  harvest  and  fishing  pressure, 
the  sea-run  cutthroat  trout  fishery 
represents  an  important  component  of 
the  sport  fisheries  of  the  Pacific 
Northwest. 

Angler  surveys  conducted  by  the  U.S. 
National  Marine  Fisheries  Service  in 
1974  in  the  marine  area  of  Puget 
Sound,  Washington,  indicated  that 
cutthroat  trout  were  second  only  to 
salmon  in  popularity  among  saltwater 
anglers  (Johnston  and  Mercer  1976). 
An  earlier  Washington  Department  of 
Game  survey  in  1964  showed  a  total  of 
43,700  anglers  fished  for  anadromous 
cutthroat  in  marine  areas  of 
Washington  State  (Johnston  and  Mercer 
1976).  The  average  per  capita 
expenditure  was  $25  per  day  in  1974, 
with  the  total  value  to  the  State's 
economy  estimated  at  $8,850,000  per 
year.  Although  this  data  may  have 
been  biased,  there  is  no  reason  to 
believe  a  decline  in  participation  has 
occurred  in  the  marine  fishery.  The 
total  participation  in  and  value  of 
the  freshwater  fishery  for  anadromous 
cutthroat  in  Washington  has  never  been 
evaluated.  However,  over  1,800 
man-days  were  expended  in  1970 
pursuing  cutthroat  trout  in  saltwater 
on  southern  Hood  Canal  (Johnston  and 
Mercer  1976). 

In  Oregon  in  1972,  anglers  caught  an 
estimated  126,000  adult  cutthroat,  86% 
from  coastal  streams  and  14%  from  the 
Columbia  River  and  its  tributaries 
(Johnston  and  Mercer  1976).  They 
estimated  the  annual  value  of  the 
stream  cutthroat  trout  fishery  to 
Oregon's  economy  was  $3,750,000,  based 
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on  an  average  per  capita  expenditure 
estimated  at  $30  per  day  in  Washington 
State  by  Oliver  et  al .  (1975).  The 
projected  catch  in  Washington  and  its 
impact  on  the  State's  economy  has  been 
assumed  to  be  greater  than  in  Oregon 
due  to  greater  numbers  of  streams  in 
Washington  State  that  contain  cut¬ 
throat  trout  and  a  larger  human 
population  close  to  these  streams 
(Johnston  and  Mercer  1976). 

Tipping  (1981)  indicated  that  84% 
of  all  sea-run  cutthroat  trout  were 
caught  by  anglers  targeting  on  them, 
while  16%  were  caught  incidental  to 
salmon  and  steel  head.  Most  angling 
effort  was  by  plunkers,  with  boaters 
second,  and  drift  fishermen  third 
(Tipping  and  Springer  1980;  Tipping 
1981).  Overall  cutthroat  trout 
angling  effort  is  highest  in  August 
(Tipping  and  Springer  1980),  but  the 
highest  catch  was  in  the  first  2  weeks 
of  September  (Tipping  1981).  Most 
anglers  caught  one  fish  or  less  per 
trip  (Tipping  and  Springer  1980; 
Tipping  1981).  The  majority  of  fish 
caught  were  sexually  mature  (Tipping 
1981). 

The  amount  of  angler  participation 
will  likely  double  between  1972  and 
1990  in  Oregon  and  a  similar  trend  may 
occur  in  Washington  (Johnston  and 


Mercer  1976).  The  value  of  the 

cutthroat  fishery  to  both  Oregon  and 
Washington  economies  is  expected  to 
increase  along  with  fishing  pressure; 
however,  it  is  anticipated  that  the 
native  stocks  of  sea-run  cutthroat 
will  not  increase  and  may  decline  due 
to  habitat  degradation  and  possible 
overfishing  (Johnston  and  Mercer 
1976).  New  restrictive  regulations  (2 
fish  per  day  and  12-inch  minimum 
size)  within  British  Columbia  and 

Washington,  which  were  designed  to 
increase  spawner  escapement,  have 
significantly  increased  the  abundance 
of  older,  larger  fish  in  many 
watersheds  (J.  M.  Johnston,  unpubl. 
data).  Johnston  (1980)  indicated  that 
a  two-fish  limit  in  the  Sti  1 laguami sh 
River  would  reduce  the  total  harvest 
of  sea-run  cutthroat  trout  by  about 
20%.  A  14-inch  minimum  size  limit  on 
sea-run  cutthroat  caught  in  all 

marine  waters  and  selected  freshwater 
streams  was  put  in  force  in 

Washington  State  in  1987. 

Concurrent  with  habitat  protection, 
agencies  responsible  for  the  manage¬ 
ment  of  sea-run  cutthroat  populations 
have  attempted  to  spread  the  harvest- 
able  portion  of  the  stocks  to  more 
anglers  by  imposing  restrictions  on 
catch  and  possession,  size,  season, 
and  gear. 
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